INTRODUCTION
Iberia is a peninsula with very good weather, so recreational boating might be practiced year round. In Spain alone, the number of registered crafts was more than 200,000 in 2011. Recreational crafts are defined as "those of all kinds, irrespective of the means of propulsion, having a hull length of between 2.5 and 24 meters, designed and intended for recreational and sports purposes, and carrying not more than 12 passengers" (Spanish Royal Decree 1434 / 1999).
In the scientific literature, only one reference has been found relative to recreational boating practices (Virk and Pikora, 2011) although some others might be lately found relative to marine accidents (O'Connor and O'Connor, 2005; Warner et al., 2000; Mullai and Paulson, 2011; LeBlanc et al., 2001; Psarros et al., 2010) .
With regards to location, these studies are country specific: Australia, New Zealand, Norway, Sweden or the Mississippi river. They use different types of data sources: coroner's data, the administration (Marine Safety Based Units, Swedish Maritime Department, Lloyd's Register FairPlay or the Norwegian Maritime Directorate) or even telephone interviews. The main aim of these studies is the classification of the causes of the incidents, which are usually divided into human, environmental or craft/equipment related. Another primary aim is to identify the types of those incidents, classified as collision between crafts, rammings with objects or grounding.
The objective of this research is to study the costs of incidents related to recreational boating in Spain so as to determine location profiles for future insurance studies, framing the analysis within the current literature, but using an additional data source that might be of help: data from damage reports elaborated by the marine surveyors. There are more than 1600 reports dated in 2011 and signed by the Comisariado Español Marítimo (COMISMAR), one of the main marine surveying companies in Spain that covers about 25% of the incidents. These reports include information relative to the incidents, the crafts and the skippers.
Section 2 includes an explanation of the sources of data and the methods that have been used, which include descriptive analysis, multiple hypothesis testing and linear regression analysis. Sections 3, 4 and 5 are devoted to introduce the severity results by region while section 6 is used to conclude and show future lines of research.
DATA AND METHODS
Concerning the incidents, the marine surveyor produces expert reports that are kept in text format. For its records, COMISMAR also keeps some key information in a computerized database, although it does not include all the necessary data fields to perform a full analysis of recreational boating practices. Manual coding of the damage reports is therefore necessary. uniquely identify the incident, the name of the craft, the date of the incident, the type of the incident, the severity of the incident in monetary value, the date of the requirement for expert evaluation and the closest harbor to the incident. As a first step, the harbor location is further coded into country and region.
In order to deepen the study, the database was updated with information included in the text damage reports. Some variables were related to the craft (brand, length, power, propulsion, manufacturing year, list and registry number, navigation certificate) and some to the skipper (education certificate, gender, age, validity of certificate, telephone, ID number, name).
After the tedious coding process of the reports, carried out by just one experienced researcher in data coding to avoid inter-coder reliability (Dietz et al.2000) , an additional cleaning task was performed. Duplicated registers (same craft, amount and date) were eliminated to get a first set of 1525 registers. Then those registers with a missing data on width, power or registry number were also eliminated. Locations outside Spain were maintained. The full coded database for 2011 of 1368 complete incidents from the marine surveyor was therefore ready for analysis.
First, a descriptive analysis is performed by region, based on the variable called "Monetary Value", which defines the repair cost determined by the marine surveyor. The variable is crossed with each of the coded variables.
Second, an inferential method is performed to determine which categories of the variables by region are statistically different than the grand country average. Multiple hypothesis tests of averages are performed following statistical quality control principles (Grant and Leavenworth, 1988) , in which each category is individually compared against a grand total. In this case, average values are studied using the so-called ̅ -charts which adjust for different sample sizes. These tools have already been applied in the social sciences with success to establish location profiles (Cañibano et al., 2011) .
Third, linear regression techniques are used to identify the skipper and boat characteristics that jointly affect the severity of the incidents.
Throughout the analysis, a word of caution is however necessary. COMISMAR's average of analyzed incidents is considered to be 25% of the total number in Spain, so there might be slight deviations in the conclusions, but without losing their generality. The majority of incidents occurred in the Balearic Islands. Of course, it is the region with the highest number of registered crafts. Small boats are involved in more accidents, which is again consistent with the fleet categorization and other studies (dinghies -O'Connor and O 'Connor, 2005) . Power patterns are not so obvious, especially if the ratio between power and length is to be maintained for all the classes. This ratio appears to be a possible significant factor of incidents (O'Connor and O'Connor, 2005) . More incidents are related to motor-propelled crafts with correct certification, although not in the proportion of motorpropelled boats in the fleet.
DESCRIPTIVE ANALYSIS OF INCIDENTS
Concerning the skippers, almost all of them males, they had obtained different accreditation degrees, with PER being the most frequent. PER means "Patrón de Embarcación de Recreo", or Recreational Boat Skipper, which allows the skipper to practice within 12 miles of the shore. It is also worth mentioning that skippers with at least a PER-level education (which include yacht skippers and captains) are 72.37%.
DESCRIPTIVE ANALYSIS OF SEVERITY
The selected measure for the study of severity is the average of the damage included in the marine surveyor reports. This measure is included in the main MsExcel spreadsheet kept by COMISMAR. The analysis by region is included in Table 2 . The inferential analysis by boat and skipper characteristics is left for the next section.
Valencia shows a large total due to a single accident that involves a large yacht. The rest of the regions do not show large differences. 
INFERENTIAL ANALYSIS OF SEVERITY

Hypothesis testing
The selected tool to compare among regions is the ̅ -chart, which performs a series of hypothesis tests on the averages, adjusting for different sample sizes.
This chart belongs to the set of tools used in Total Quality Management (TQM) in general, and Statistical Process Control (SPC) in particular (Grant and Leavenworth, 1988) . First, the average population behavior is estimated using the whole sample, receiving the name of grand average. Second, the average of each sample is compared against the grand average using traditional tests of hypothesis.
This exercise is performed in this case both for the whole population, comparing across regions or by craft or skipper characteristics. It seems appropriate though to perform the study by categories of craft and skipper, looking for further significant factors that affect the severity of the incidents.
In terms of boat characteristics, In terms of the skipper characteristics (Table 4) , and the degree of the diploma, those that are yacht captains (7585.1 €) are involved in very severe accidents in Murcia (14986.1 €) and low-cost incidents in Asturias (2567.2) and the Canary Islands (4563.1 €). For skippers with just an association permit (3682.2), the severity is lower in the Canary Islands (514.5 €), Catalonia (1198.3 €) and the Basque Country (240.3 €). 
NOT SIGNIFICANT
Interestingly enough, for the practitioners certified with the more common education diploma (PER -55%), there are no severity differences whereas the incidents in which a degree was not necessary showed lower totals across the regions.
Lastly, males (7080.4 €) are less costly in Melilla (1690.3 €) and females (4234.5 €) incur in less severe accidents in Andalusia (1021.6 €), Cantabria (1290.8 €) and the Basque Country (1412.0 €). 
Location patterns
Starting at the Northwest, Galicia incur in severe accidents with small boats and in mild incidents with large crafts. Going East, Asturias and Cantabria are less severe with medium-size, low-powered vessels, and also with sail boats. The Basque Country shows a similar pattern, but it also has a significant high severity with long crafts.
Andalusia, in the South, shows low severity with medium-size, medium-power boats.
At the Mediterranean Sea, Catalonia and Murcia do not show any differences with the country average, whereas Valencia show a low severity with highpowered boats.
Concerning the islands, the Balearic Islands show low severity of long vessels and the Canary Islands' pattern is similar to that of Andalusia.
Ceuta and Melilla are significantly below the average in boats with a length between 8 and 12 meters.
REGRESSION ANALYSIS
The location patterns are not concerned with absolute monetary values, but with relative differences within a category. To assess severity quantitatively, as a prior step before converting it to insurance premiums, a linear regression analysis is to be performed.
The model is to include all the variables that cover the craft or the skipper characteristics and that are liable to identify factors that might be controlled when setting insurance policies.
The dependent variable for each recreational boat is the severity or average cost and the independent variables are the craft and skipper variables that have been used throughout the paper, but coded to have numerical values.
Regarding the craft, both length and power are already continuous, whereas propulsion is coded as a binary variable (0 = sail; 1 = motor). The navigation certificate is coded as follows: 1 = yes, 0.5 = not given, and 0 = no.
The skipper variables are studied as follows. For gender, males are assigned a value of 1 and females a value of 0. The accreditation degree is coded with a discrete variable: 3 (CY -Captain of yacht), 2 (PYYacht Skipper), 1 (PER) and 0 otherwise.
After running the linear regression model, the craft characteristics that are significant are the length and the power, which are directly proportional to the severity. Regarding the skipper, there are no significant factors as shown by the low absolute t-values. The model is significant even if the r 2 value is not high. 
CONCLUSIONS
The marine surveyor reports have proven to be a very good source to quantify the severity of the incidents of recreational boats.
Location profiles indicate the regions of Spain that incur in milder incidents. There are clear differences among the seas and coasts of Spain.
The obvious direct relationship between severity and the length and the power of the boats has been established, so it can be used to set insurance premiums. In order to do so, this first analysis is going to be coupled with the analysis of the frequency of incidents in future studies.
